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us Depcnmenr 400 Seventh St.. SW

of ransportation Washington. D C 20590
Fedeyql Highway

Administration February 10, 1995

Refer to: HNG-14

J. M. Essex, P.E.

Vice President, Sales

Energy Absorption Systems, Inc.
One East Wacker Drive

Chicago, I1linois 60601

Dear Mr. Essex:

On February 8 you met with Messrs. James Hatton and Richard Powers of my staff
to provide information on a new impact attenuator developed and tested by your
company. A follow-up Tetter or February 9 to Mr. William Weseman formally
requested Federal Highway Administration's (FHWA) acceptance of this device
for use on Federally-funded highway projects.

The new device is a narrow, non-redirective, energy absorbing terminal called
the NEAT. It is intended to shield the approach end of standard portable
concrete safety shaped barrier or the moveable QUICK-CHANGE barrier system.
The NEAT is made from aluminum sheet and evolved from the technology used in
the design of your ALPHA truck mounted attenuator (TMA). The NEAT cartridge
is 570 mm wide by 810 mm tall by 2957 mm long. It weighs 130 kg and can be
installed and relocated manually. Back-up attachments have been designed to
attach the NEAT to the concrete safety shape or to the QUICK-CHANGE barrier.
Drawings of the system components are attached as Enclosure 1.

The NEAT was successfully tested as a test level 2 (TL-2) non-redirective
crash cushion following the guidelines in the National Cooperative Highway
Research Program (NCHRP) Report 350. The actual tests run are shown on
Figure 1 in Enclosure 2, and summary data for each individual test are shown
in Figures 2, 7, 12, 17, and 22 of that enclosure.

We have noted that the occupant impact velocities range from 8.0 m/s to

10.5 m/s, welt within the 9 m/s to 12 m/s recommended by the NCHRP Report 350.
Similarly, the occupant ridedown accelerations range from 7.4 g's to 15.6 g's
for all tests except 2-44, where this value exceeded 28 g's. The first four
tests again fell well within the NCHRF Report 350 range of 15 to 20 g's.

Test 2-44, which is intended to evaluate the ability of the cushion to safely
stop a large passenger vehicle prior to a life-threatening impact with the
corner of the shielded hazard, does not require that the occupant impact
velocities and subsequent ridedown accelerations be met. We noted that the
former criteria were met and that the ridedown accelerations were a "worst
case" scenario since the concrete barrier was anchored for the test. In-
practice, temporary concrete barrier would seldom be anchored and would be
expected to produce significantly lower accelerations.



Based on our review of the data presented, we consider the NEAT to be
acceptable for use as a test level 2 attenuator on the National Highway System
when such use is requested by a highway agency. Since the NEAT is a
proprietary item, its usage is governed by Title 23, Code of Federal
Regulations, Section 635.411. Because the NEAT was tested at 70 km/h, its use
should be Timited to locations where operating speeds are expected to be
within this Timit. Users must also be aware that controlled penetration
behind the attenuator will occur under some impacts (as seen in test 2-43) and
the positioning of the barrier itself and of the NEAT must consider this
factor.

A copy of this letter and enclosures will be sent to FHWA field offices for
their information.

Sincerely yours,

Jerry L. Poston, Chief
Federal-Aid and Design Division

2 Enclosures

Geometric and Roadside Design Acceptance Letter CC-25
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ABSORPTION SYSTEMS, INC.

N-E-A-T Certification Tests

OFFSET = W/4

“
o — ——stees
/

P
HET

Test 163-005 PASSED

C>3

cZ3

Test 163-009 PASSED

Test 163-011

Test 163-012 PASSED

PASSED

SMALL SQUARES INDICATE THAT CONCRETE SECTION WAS
ANCHORED TO SIMULATE WORST CASE CONDITIONS

0 OEG

2-40

820C

70 kph
OFFSET = w/4
0 DEG

2-41

2000P
70 kph
OFFSET = 0 m
0 DEG M

2-42 i
820C

70 kph
OFFSET = 0
15 DEG

2-43
2000P

70 kph
OFFSET = O
15 DEG

2-44
2000P

70 kph
OFFSET = O
20 DEG

Figure 1




INC.

=~ ENERGY ABSORPTION SYSTEMS,

(' 0F-T I8 L ((
S00-£91 1591 m.l,‘V'?I'N - S

(1 11 S (Bap) a|Buy me s wnwixew
og T {6ap) aibuy yonugd wnuixew
ggL {Bap) albuy jj0y wnuixew
J01ARY3g JeNoIyaA Joedwl-}sod
200
SAA
abeweq 3121yaA
QLILS ........................... (BUO"‘B') ]UOUEILIJGd
gvlll.s .............................. (Buo'nel) O!WEUKG
(w) uonoayaq 3y Isol
8. ............................. xapu| A‘!_jaAas uo“ejala:)av
uonosanp-A
uoIINP-X
(s,6) uonela|aIdy UMOpPapPIy
[Q7 o uonoanp-A
ZIQp e uono3NP-X

(syw) Koo 1oedwy
sanjep ys1y Juednoaoo
VIN ............................................. (Bap) alsuv

VIN .......................................... (qlw”) paads
SuopuOI 3ix3

HHON ¢
qJo Kipwwing 7 dandyyg (

L.tlt ....................................... (r“) A)!JQAGS lf)edl.lﬂ

(6ap) aibuy

O.CL .................................................... (qlw‘) paads
suonipuod Joedusy

0 LG oo s onels ss019
(s)Awwng

............................................................... 19POW
-uoneubisag
..................................... Odﬂl
a|dIyaA 180
uonipuo) pue adA} 10§

juswaaed ‘A1p ‘uea)

WINUILINGY ZEH-ZGQG e rwrssmeeseses sjuawae KOH j0
jeuajew pue UOISUSWIP I0/pUe 38ZI§
T R (UJ) m6U81 uonejeIsuy
JUBLUIJBAI | PU wrwrrmrrermsesesasssessmssssssercasasssicacncns SdK_l_
8|omY 189)
I aeq
GOO-EQY e ‘ON 1891

‘UOIRWIOJU| [RIDUSS)

JSAL HSYED-MIIA GVIHYEIAO

(1173 R —

d [|—4

—bnig P T
— - w oreo
VNI =1 23S 00Z =) 23S 054 =13 038 090" =1 D35 000 =1




wmsess ENERGY ABSORPTION SYSTEMS, INC.

( IP-2) € JUHON {
B00-€91 1821 L-V-UCN nsay Jo Atewung o, dandyy

6.86£ ....................................... (rn) A)IJGABS li)edwl
0 ........................................................ (Bap) a|6uv
vc_ ................... (ﬁap) a|BUV MBA mnw!xew Z. l-L .................................................... (q/w") paads
[ T (63p) 81buy yond wnwixepw suonIpuoo Joedwy
T (Bap) a|6uv "08 wnw!xew QGCOZ ................................................... one‘s SSOJS
J0IARYag JBINDIYSA )38dlu|-150d  TTTTTTI (S)menq
INGOJZL oo 09 GrEEQZ e Jenuaul 3sa |
Gy e e SaA PIQEE L T Qno
abeweq ajo1yap (6%) - ssew
SLILOO .......................... (6U0|n8|) 3uaueuuad n/d UO_[ VIS .........................................................
LZIEOQ" e (Buojpey) snweuiq ’ AR v eoeresroreem ettt j1epow
(w) UO!‘oauao a|0!uv lsal dOOOZ .................................................... uo!;euﬁ!sao
z.l‘ ............................ xapul K}!JOASS UORBJalaOOV lapow UO!)OﬂpOJd .................................................... adKl
L S e e L L IR LR L UO!)OSJQP'A 8191YyaA 359
Q'Sl ............................................. uo!‘oa.‘!p_x ]llal.ual\Ed lMp luealo ............................. UO!‘!puoo pue adKl I!OS
(s.ﬁ) UO!IEJalaG:)v uMOpap!H wnu!wn'v zc”_zgog ................................. s‘uawala Aa“ jO
c. ............................................... Uouﬂajlp-ﬁ |B!1918u.l pue uo.suaw!p JO/pUB az!s
9‘0" ............................................. uo!‘oa"!p.x ‘.c ..................................... (w) qlsua-‘ UO!]B"B)SU]
(S[lu) M!Oola/\ l:’edw' ‘uaw‘ea-‘l pua ...................................................... adKl
sanjeA ysiy juednooQ oY }s0 )
NN e e e (69’)) 9I5UV POIZLIQ = wmc e e sjeQ
7] It et Lt LL R LIS (lllw’l) paads BOO-EQ e ‘ON ¥S9)
SUORNIPUOD X3 - ‘uoneuLICjU) {BIB3USS
LSAL HSVH)MAIA AVIHYAAO
Al

13avnaeg

";ﬁ L. Iluﬁl.fﬁ . »'

VNS =) 035007 =1 23S 051 =3 23S 050" =13




22
t=.000 SEC t =.050 SEC t=.100 SEC t=.150 SEC t =.200 SEC t = FINAL
1I8m —»f
I . 3.1 m o
15.5 deg Barrier

OVERHEAD VIEW-CRASH TEST

General Information.

Test NO. .ot eernene 163-009

DAte ....oeeiiiiiiiiieieeriee e e s 9/19/94
Test Article

TYPE ittt End Treatment

Installation Length (M) ............ccccoeviniiinnnnnenn. 31

Size and/or dimension and materiat

of key elements .............c.ccoeevverenen. 5052-H32 Aluminum
Soil Type and Condition ...............cccceneeeiet Clean, dry, pavement
Test Vehicle

TYPE o

Designation ....

MOl ...

Mass - (kg)

CUMD .o

Test inertial

Dummy(s)

Gross SatiC .........ooooveiiiiiiriieeeneee e 882
Impact conditions

Speed (km/h) ... 711

Angle (deg) ... 155

impact Severity (kJ) ... 157.2

Exit conditions
Speed (km/h) ..ot N/A
Angle (deg) .........c.coevvinirnimniinncininienes N/A
Occupant Risk Values
Impact Velocity (m/s)

X-direction ...........ccccoviiniiinrnnneniien 10.1
y-direction ... 1.8
Ridedown Acceleration (g's)

X-direCtion ..........ccccoeeeiiiiinniiinnieinenne

y-direction ..........ccoeevrmineiinnennen.
Acceleration Severity Index ....
Test Article Deflection (m)

Dynamic (latflong) ........cccccovmeiicccene

Permanent (lat/long)
Vehicle Damage

VDS
cDC
Post-impact Vehicular Behavior
Maximum Roll Angle (deg) ................... 2.3
Maximum Pitch Angle (deg) ................. -2.6
Maximum Yaw Angle (deg) .................. -39.9

Figure 12. Summary of Results - N-F,—A-'l‘vI ) Test 163-009

NCHRP 350 Test 2-42
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t=.150 SEC t=.200 SEC

OVERHEAD VIEW-CRASH TEST

t=.000 SEC t = FINAL
' - Jim
' Barrier

General Information.

Exit conditions

TeSt NO. .ottt e 163-012 Speed (km/h) ..o N/A
Date .......ccccoriieeeircircrr st 10/21/94 Angle (deg) ........ccoouvirrmiienniinie e, N/A
Test Article Occupant Risk Values
LY/ + L J O PTOURON: End Treatment Impact Velocity {m/s)
Installation Length (M) .........c.ccovrinimnniinnnnes 31 x-direction
Size andl/or dimension and material y-direction
of key elements ..............cccceeenee. 5052-H32 Aluminum Ridedown Acceleration (g's)
Soil Type and Condition ...............cccceeeeee Clean, dry, pavement x-direction
Test Vehicle y-direction
TYPE oottt Production Model Acceleration Severity Index ............................ 1.7
Designation 2000P Test Article Deflection (m)
Model Chevy Dynamic (lat/long) ...........cccccveeeneees 3.0/8.9
3/4 Ton PIU Permanent (lat/long) ...........ccccneeeeeee 2.7/5.9
Mass - (kg) Vehicle Damage
Curb.......c.....c.... 1945 VDS .ot esae et sanane FC-6
Testinertial ..........c...cocceveceiercinncviinieneeins 1956 CDC ...t Leerreeere et assernes 12FCEW2
DUMMY(S) ..ottt 0 Post-Impact Vehicular Behavior
Gross Static 1956 Maximum Roll Angle (deg) .............. -11.3 deg.
Impact conditions Maximum Pitch Angle (deg) ............ 11.7 deg.
Speed (kM) ..o, 720 Maximum Yaw Angle (deg) .............. -43.9 deg.
Angle (deg) ... 20.5
Impact Severity (kJ) ... 391.2
™
- Figure 22. Summary of Results - N-E-A-T  Test 163-012

NCHRP 350 Test 2-44
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